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Abstract

In order to understand the situation of casted artificial
reefs, the reefs body, location of reefs, epifauna on reefs and
fish - gathering efficiency etc. of six artificial reefs were
investigated by scuba. The results are as following:

1) The distance between each reef body and the height of reef
pile of both Chi-Mej and Shiang-Lu artificial reefs are good.
Epifauna are abundant on reefs and fishes are gathered,
swimming around the reefs. Both artificail reefs are the most
efficient ones investigated.

2) Ta-Tsang artificial reefs locate in the bay area where
water is high turbid, but many commercial-valued fishes such
as  snappers and groupers live in or around the reefs,
indicating that this location is worthy for further exploit.
The pile of reefs is very crowded, and thus the fish-gathering
area is relative narrow. This situation has to be imporved for
future casting of artificial reefs.

3) Hu-Jing artificial reefs attract fishes, however, all reef
bodies either most part or small area have been buried. Thus
this location is not recommend for further casting of artifical
reefs.

4) Tung-Pan artificial reefs are missing although investigation
has been conducted with fish-founder recording and scuba diving
. Based on the characters of water current and sea bottom, the
artificial reefs are inferred to be buried.

5) Hou-Liau artificial reefs have been casted dispersedly and
the fish composition varies among the reefs which are crowded
or dispersed. General speaking, the ability of fish-gathering
is good. For increasing efficiency in gathering fishes, the
density fo reef body and the height of pile shall be increased
in futher casting of artificial reefs.
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#z1.

HUHHRBERAN T ABRR RS

NEEA (% % B & 5 i KEHR K OB ¥ |y B
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SRR A119° 38’ .6E & 25em)
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TR NE A119° 257 8 m Freosem) 23]

-124-




x1. W ERER AT ARIERER (&)
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3.
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(Z) 7% :

1

W

4

3]

CRBUBZHS - A AITRAER ZAL BB
HMEBRBRATABZIHETEERE KB B8 -
A BHBRTESEABEARELTHAS - B 5
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CHEBE : SEREBAFEY RABGBELES
HEERSBRBIEAR A BE - BE s BEMH
TEVMRABBAED HE - EB KBS » %A
TREBRSERANODBERREES ) LARNSE S
AT R BB o
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R2. BUWREHIBEI~SAARATARENAEBEAXIHEN

Station No. Sate Time D(m) ST('C) BT(C) S(Z) pH DO(ppm)

Ta-Tsang (AK&) Apr. 4 10:00 9 22,6 22.4 33.34 7.98 8.0
Apr. 13 13:30 22.0 21.6 33.80 7.90 8.4
Shiang-Lu (Fi%) Mar. 1 12:50 15 21.8 21.8 34.24 8.05 9.6
Mar. 28 10:15 22.4 22.4 3420 8.02 9.0
Tung-Pan (A%R¥) Mar. 1 10:00 15 22.3 22.3 35.44 8.02 8.4
Hu-Jing (&#f) Mar. 3 12:50 21 ~ 23.2 22.4 35.33 8.02 6.9
Apr. 14 11:50 22.0 21.5 34.82 8.2 8.8
Hou-Liau (44Z) Apr. 3 12:30 23 22,7 22.4 35.05 8.01 8.6
May. 8 14:50 24.1 24.0 33.66 8.12 9.0
Chi-Mei (%) Apr. 19 15:00 28 24.4 24.2 34.13 8.11 9.2

May. 16 15:40 24.6 24.2 33.84 8.02 9.0

ST (Surfaace Temp.) ; BT (Bottom Temp.) ; D (Depth).
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Fig. 2: The directions and speeds of bottom water current
along the four artificial reefs area in the coastal

waters of Penghu from April to May 1989.
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R3. BHATAHRESEREESSWRRNENH

Water Sediment composition
Station Depth(m)

percent >1.00mm >0.50mm >0.25mm >0.125mm >0.062mm <0.062mn

Sand% Sand% Sand% Sand% Sand% Sand%

Shiang-Lu (FHiE) 15 25.97 2.78 1.45 42.85 42.47 9.82 0.62
Ta-Tsang (KE) 12 32.08 0.45 2.05 4.21 65.73 26.72 0.84
Hu-Jing (&%) 21 19.10 6.59 27.78 65.63 0 0 0
Hou-Liau (1%%&) 22 17.95 21.03 59.78 17.89 1.28 0.02 0
Tung-Pan (}BR) 15 25.52 13.16 17.19 52.10 16.76 0.52 0.26
Chi-Mei (1) 28 20.57 39.61 27.67 17.87 13.25 0.79 0.01
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I-A REUKIEHEE PEMRBEERER

I —A Casting of giant cement reefs from a flat bottom boat.

I-B mEEOkEREY -SEARE

I -B Brozoa are major epifauna on reefs.
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R4, BEATABREZIEREARME

ﬁa & 25 BE
(Species) (Total length) (Quality)

8% LUTJANIDAE

graeseEd utjanus vitta (Quany et Gamaird, 1824) 15 - 20cm +

KBIa5EE Lutjanus fulviflamma (Forsskal, 1775) 20 - 28 + +
#EF] SERRANIDAE

EHLGE Epinephelus malabaricus (B. et S. 1801) 60 - 100 +
HhER HAEMULIDAE

=#a74f Parapristipoma trilineatum (Thunberg, 1793) 10 - 12 + o+ o+
BEemfl SIGANIDAE

B#pf Sigunus fuscescens (Houttuyn, 1782) 15 - 25 + o+
e 55 CHAETODONTIDAE

Bt ¢ Chaetodontoplus septenfrionalis (T. et S. 1844) 12 - 16 +
Z 9%} POMACENTRIDAE

#E Y2 Chromis fumea (Tanaka, 1917) 5-8 + +
FZI6tf] BALISTIDAE ,

ch B B i Monocanthus chinensis (Oskeck, 1765) 12 - 18 +
VO g5 ikl TETRAODONTIDAE

{8}Em6h Tetraodon stellatus (Bloch et Schneider, 1801) 18 - 25 +
BZ805 MULLIDAE

£ ¥55r4F Parupeneus chrysopleuron (T. et S. 1844) 20 - 25 +
FEsE A%l LABRIDAE

AAEEE] Thalassoma quinquevittata (Bennett,1839) 10 - 15 +
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R5. ARBALAMEXZmEH

| , & 2K BE
(Species) (Total length) (Quality)

H Rl LUTIANIDAE

AEHTEEE Lutjanus vitta (Quany et Gamaird, 1824) 12 - 15cm + o+ o+

KBEEH Lutjanus fulviflamma (Forsskal, 1775) 15 - 20 ++ 4
S Ff) SPHYRAENIDAE

HE&#E A Sphyraena flavicauda Ruppell, 1838-1840 20 - 28 + 4+ +
BEF] SERRANIDAE

BHEABE Epinephelus malabaricus (B. et S. 1801) 50 - 70 +

B¥E A% Epinephelus diacanthus (Valenciennes, 1828) 10 - 15 + +

H#0%8 Cephalopholis boenack (Valenciennes, 1828) 8 - 12 + +
FEEf) HAEMULIDAE

fHB %8 Plectorhinchus pictus (Thunberg, 1793) 20 - 30 +

Z#R¥E M Parapristipoma trilineatum (Thunberg, 1793) 8 - 12 + o+ +
BE&FL SIGANIDAE

R#R A Sigunus fuscescens (Houttuyn, 1782) 8 - 12 + 4+
S 5] CHAETODONTIDAE

B S L8 Heniochus acuminatus (Linnaeus, 1758) 10 - 15 +
5%} SPARIDAE

B Acanthopagrus latus (Houttuyn, 1782) 15 - 25 +

H 5 Sparus sarba Fosskal, 1775 15 - 25 +
%] SCORPAENIDAE

BIEEE & Pterois volitans (Linnaeus, 1758) 12 - 20 +
KR, APOGONIDAE

=& KAE] Apogon taeniatus(Cuvier et Valenciennes, 1828) 8 - 10 + +
FE AR SCIAENIDAE

H & Nibea japonica (Temminck et Schlegel, 1844) 40 - 60 +
2 B35} POMACENTRIDAE

FENEEHE Chromis fumea (Tanaka, 1917) 4 -8 + +
Fz%| %} BALISTIDAE

B4R EERNEY Stophanolepis cirrhifer (T. et S. 1847-1850) 8 -15 +

-136-



[-C SEHAR (BE10~15cm) FikRERRMN
1 —-C A school of Pavapristipoma trilineatum (10-15cm
in bobylength) school in and out the reefs.

I-D WMEEGHSENGH
I-D A

school of snapper around the reef margin.
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I -E ERBEEGEROMEECEAHET
I —E A school of fishlet of Abudefduf notatus is
swimming around the margin of a single reef.

[-F WEIRADTHER
I-F

A reef body is buried in sand bottom.
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B I REALRKE

Plate II Artificial reefs area of Ta-Tsang.

I-A KEMENSIEDEEH
I—A Sand bottom of Ta-Tsang artificial reefs.

1-B e LREEE  BEREEETY
I —B Adhesive sponges, barnacles and fishing nets
tangling around the reefs.
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I1-C e EOHEEREREH
I —C Long thread-1iked sponges adhese on the reefs.

I1-D R&iREREATRE /BN
I —D Octocorallians occurs in front of the long
thread-1iked sponges.
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I1-FE ABE&ESABHIRHERNNIT

I —E Large Lutjanus fulviflamma school around the
inside and outside of the reefs.

1-F meeErimEsnEinaii

I —F Epinephelus malabaricus lives between the reef.
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BECEEE
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P B KE D E R - AR £ 5~10n; BB B KK - 4
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RAGDHETTREORERY (WNBAEI-B) o8
MBERMEE IR NEE Ry R
BCZHBEE - BEEBET(WMBAI-C) » 55
DEME-—BROEEY c R EMHE 9N 1058 2% m
RO UUANEE SRR FELE: (NE
FI-D)  BHREREARNZE XM B HMEEF
kR o
C)EHEBERE : (BAE V)
LEBEDF B2 68 324 AR A5 08B K
WAL KEBESGHE 23K 199 BREE Z = (§
AEMST - EEAEFH U= B MEEY & o000 -
HEEMNBAEETITHEEN R E BN - T
EB-GFER®E HWEETAMDE » Hbhes.329%0
RLOJE M 52 0.125 ~ 0.50mm R » K % 15m » Bt B4 B 5| B OE
(WBAN-A) > —BRE BB LZHMELEYEE
EHE-ZER - LHY - ABES B8 S8
CEBBRMHY L HAERE EAEES mBE N
"B o MBEEBRAKEDN 20 ofE K E M EE K
' RBWEESen/sec YT » B Eas~omi o it 8
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R6. RAAIAHELIZEAEM

<l & 2K BE
(Species) (Total Tength)  (Quality)

A&EF) LUTJANIDAE

{raeEy Lutjanus vitta (Quany et Gamaird, 1824) 12 - 25cm + o+ +
£He R} SPHYRAENIDAE

HRE 4 A Sphyraena flavicauda Ruppell, 1838-1840 20 - 35 +
fEfl SERRANIDAE

EFE A5 Epinephelus diacanthus (Valenciennes, 1828) 10 - 15 +
FiERL HAEMULIDAE

(s EE Plectorhinchus pictus (Thunberg, 1793) 15 - 30 + 4+

=45 Paraprist ipoma trilineatum (Thunberg, 1793) 15 - 20
i fl CHAETODONTIDAE

ST hHEE Heniochus acuminatus (Linnaeus, 1758) 12 - 15 +
@3l SPARIDAE

&#x Acanthopagrus latus (Houttuyn, 1782) 15 - 20 +
LEFAE SCIAENIDAE

HZf Nibea japonica (Temminck et Schiegel, 1844) 40 - 50 + +
2831} POMACENTRIDAE

HEEE YEEE 8 Chromis fumea (Tanaka, 1917) 5-8 o+
B 4f\GhfL BALISTIDAE

Ha 4B B Stophanolepis cirrhifer (T. et S. 1847-1850) 12 - 18 +
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R7. SHBATARETE a5

i) 5] 2R HE
(Species) (Total Tength) (Quality)

5698 LUTJANIDAE

HUFEE Lutjanus vitta (Quany et Gamaird, 1824) 10 - 20cm + 4+

AEEEH Lutjanus fulviflamma (Forsskal, 1775) 10 - 16 ++ +
S ARl SPHYRAENIDAE

HESH#MA Sphyraena flavicauda(Ruppell, 1838-1840) 20 - 25 4+
BEFY SFRRANIDAE

B¥EOBF Epinephelus diacanthus (Valenciennes, 1828) 8 -12 +

A Epinephelus rivulatus (Temminch & Schilegl,1843) 10 - 12 +

54 @ Plectropmus leopardus (Lacepade, 1802) 20 - 30 +
FEERL HAEMULIDAE

fHEEFEE Plectorhinchus pictus (Thunberg, 1793) 20 - 50 +

={FF A Parapristipoma trilineatum (Thunberg, 1793) 15 - 20 + +
B#paf) SIGANIDAE

R#PFA Sigunus fuscescens (Houttuyn, 1782) 10 - 22 + +
PR, CHAETODONTIDAE

BT HE Heniochus acuminatus (Linnaeus, 1758) 12 - 15 +

WA Chaetodontoplus sepfentrionalis (T. et S. 1844) 15 - 20 +
%3 SPARIDAE

BEE Acanthopagrus Tatus (Houttuyn, 1782) 15 - 20 +
ffif SCORPAENIDAE

DASEENY Pterois volitans (Linnaeus, 1758) 12 - 20 +
Fe@Efl APOGONIDAE

ZHRME Apogon taeniatus (Cuvier et Valenciennes, 1828) 6 - 8 + +
ZHIEL POMACENTRIDAE

LA A Chromis fumea (Tanaka, 1917) 5-8 + +
Rt BALISTIDAE

RARERREE Stophanolepis cirrhifer (T. et S. 1847-1850) 10 - 15 +

B E R Monocanthus chinensis (Osbeck, 1765) 25 -28 +
S5 A5] NEMIPTERIDAE

EEEX Caesio diagranma (Bleek, 1865) 12 - 15 + +
E¥SIREIR PEMPHERIDAE :

F#FEESFREY Pempheris nyctereutes (Jordan et Everman,1902) 5 - 10 4+
SRELE] EPHIPPIDAE

IS Platax teira (Forsskal, 1775) 30 - 40 +
281, PSEUDOCHROMIDAE

EIFRBE#E £ Labracinus cyclophthalmus (M. et T. 1849) 10 - 15 +
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@H I RAHATIRIRE

Plate Il Artificial reefs area of Hu-Jing.

I—A KEATHRESRRE, BHEEE
I —A Giant artificial reef is buried.

—-B WEEGWHEE 1B
B The washing and digging effect of sand pile on

reef margin.
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I-C 78 LENkEEEY------ BEm....F

I —C Epifauna on reefs; bryozoa,.... etc.

D =i ARGNEENEG
—~D Parapristipoma trilineatum school around the
reef margins.
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BE IV SEREATRIRE

Plate IV Artificial reefs area of Shing-Lu.

V—A FEESHIREEERIET

[V—A The position of artificial reefs.

V—B FeE FERE Y-Sl E - A BH .
[V—B Epifauna on reefs; sponges, oysters and
tunicates,.....etc.
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B

N-C ZEENRERRIMIRITSEE
IV—C A school of Lutjanus fulviflamma swims in
and out the reefs.

V—-D =G5 ATk t4
IV—D A school of Pavapristipoma trilineatum schools
around the upper margin of the reefs.
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NV—-E i F2~3mKk@KiE ek Rl
E A school of Sphyraena fiavicauda schools
above 2-3m of reefs.

%—F 3k ookl i

—F A drifting net covers the reefs.
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10~25m) » BEABASBA( BE2040cm) BE R
B LEEAE (DNBAENV-E)EB 28 o ka5 H
AHEUBE V-FHRF BLXFXZ  REBERMA
EHOAEMRE ELSEARBEXHF LS HER
 REBAMAELEAB A o

© TERE: (BH V)

EEBT4ES AFK WAL 150 KEEHL 175 B
BB AKEMNR28~30m B » EEDSRA~5H# » B/ #EY
EXERE RSHI0ERE —HEBMERAZE
1000m B3 » Bt B KK W A 0 W OR B A % T3on/sec 5 K H B
HAEABHEE HPEIB8%RNE AR ; EHEE &
BoE o B MESIn o BB A K 20~30cn (B
FV-A) BB BEBEIGMEMEBES EHASE
B (mWEBHK V-B BC ) HBLONIGEEMSE 8
LEZHRABERS W/ BB E® (8 E60~70cn)
S (BE4A~Toom) REANEEHE (B E 60~
85on )SBEBLEA NWMERBEEBAEBAED
BE V-DFiR  BEZNEBEBENAEEMEET o K
EHRHEYRESE AHEERMY - 56 B -
K s ZWBEL  BEEXMUSERES (B
B V-E RF) » AEABE  BYEE MLk EX
TER - BREETEN UL EARGEEBEOAER
LAENFEAREARENEREDRBEENEAKRE
Z — ©

GHARWARBAEZREERT, tEZRBEERE

HEMEXE, RARRT2RE: REREXKE#E A
BER, B9 FHALCEH A DRSS - EREARAERZE
RERE: RAKEBNEAS RS ERE: BRBEE#
AREERE, EFLAER; BERETAEM M &
MEERBIHRE, TINAHARARBERLHRE, DM D#ES
FERER, EERZTEARADE o
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#8. TEATLAREIZANAM

| _ & 2K BE
{Species) (Total Tength)  (Quality)

HEEf] LUTJANIDAE

graseem | utjanus vitta (Quany et Gamaird, 1824) 13 - 17

pu4g i Ed Lutjanus kasmira (Forsskal, 1775) 14 - 16¢

JH#E5ES Lutjanus sebae (Cuvier, 1828) 15 - 20 + o+
FEEf] HAEMULIDAE

{MEsEE Plectorhinchus pictus (Thunberg, 1793) 50 - 65 + 4

=483 Parapristipoma trilineatum (Thunberg, 1793) 18 - 22 4+ 4+

R} CHAETODONTIDAE
[ Wyteat v @8 Heniochus acuminatus (Linnaeus, 1758) 14 - 17 + ¥

2§56l POMACENTRIDAE
#EERMA Chromis fumea (Tanaka, 1917) 8 - 10 ++

£4a il NEMIPTERIDAE
% EREX Scolopsis vosmeri (Bloch, 1792) 13 - 16 -

$Retfl EPHIPPEIDAE

&M Platax teira (Forsskal, 1775) ' 35 - 45 + o+
FREEfE R} LABRIDAE
TEEEE R # Halichoeres poecilopterus (T. et S. 1846) 15 - 17 +
JIZEHY Bodianus oxycephalus (Bleeker, 1862) 25 - 30 +
WEFFEEE A Labroides dimidiatus (C. et V. 1839) - 8 - 10 +
H A% Pseudolabrus japonicus (Houttuyn, 1782) 18 - 22 +
\ .
BT ffY SCARIDAE ‘.
54 BT Scarus ghobban (Forsskal, 1775) 25 - 30 +
i § CARNGIDAE
egfL@: Flagatis bipinnulata (Quoy et Gaimard, 1824) 40 - 50 +

FIE H5l ACANTHURIDAE
FAERIE A Acanthurus dussumieri (Valenciennes, 1835) 20 - 25 +
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BRRV TEATRES
Plate V Artificial reets area of Chi-Mei.

V—A HEERKGEERMIEER

V—A The siting position and distance between reef body.

V-B REKHERERNEG

V —B Fishes school around the margin of reefs (1).
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V-C ABEKHNEENEG )

V—=C Fishes school around the margin of reefs (2).

V-D KEERIMHEEE SR ) S

V—D Large Plectorhinchus pictus and Lutjanus sebae.
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V-E i EREREY (—)---- BRI - B 5

V—E Epifauna on reefs (1) : sea fan, sponges, ...etc.

V-F i EREREY (Z)--- - g .. %

V—F Epifauna on reefs (2): alcyonaceans, tunicates,....etc.
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X ABEBREHERBRAIABRERBEAMBRELR R
VA HZAEVRBABRE RIEEAHEBAMEHR
ENBABE AER2 DT ¢
(- TEREHBRE  BEOME £ EHIEE

WEMHETRDYBIEE AERE AEARE

BARRMNEEZ — o
COAREBERENRABER  KERAES  HERLRE

hEEREHZCEAEENL  EHBEEE - B A

KHEBETATE  HHBEEHBRAMARER MU

TRARRKBEBRZBESF o
S EHEEEFZADR MREBEABITHERE -

ARLTIERTFHEK
(M BEEERFIEELCRAELEREABEEES A&

MaEZESNAREEHEHHECS BB RE
(E)BREFRERERREZIN AHERERENER

MEBAHNEZES  —BREADRRF  RXTHESA

BREEE LMBEEFEREE  EERFERIER

Bk o

A EABEZE LT NEETERRATIARZIAE
Hib mBHBE -3 THFEHMRIZFAENRAI
BEEH K - AEENE  YREFBRMARER Y TR K
EE BHEITBBRAFEFME-—ABLTCHESZD
BMUMFBYEEARERERS A ERIRIAELH
ZE REIUHERNBEAFT BEFAUWEREMRESR
BMpEHEBRAEFE TRERNBRAERRFIAARAKDY
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